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RF Connector with Staggered Cutting Edges 
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The present invention relates to a connector for RF lines 

according to the generic clause of claim 1. 
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Connectors of the insulation displacement type are known 
which establish contact with a conductor via cutting 
edges, for example for tapping a signal from the conductor 
or for connecting two conductors to each other via such a 
connector. Such known connectors are used in all situa- 
tions where it is necessary to provide an inexpensive so- 
lution for establishing an electrically conductive connec- 
tion between connector and conductor. 

With such a type of connection, cutting edges of metal 
quite generally penetrate the shield of the line until the 
cutting edges establish contact with the conductor. In 
this manner it is possible, for example, to establish an 
electrically conducting connection between two "lines whose 
shields are penetrated by the cutting edges of the connec- 
tor so that the two conductors are in electrical contact 
via the cutting edges . 

Such connectors making use of the insulation displacement 
technique have proven efficient as they can be manufac- 
tured inexpensively, can rapidly be contacted with a con- 
ductor and moreover as a rule establish good electrical 
contact. 

There has also become known a connector for RF lines in 
which a cutting edge pair is arranged such that the end 
faces of the two cutting edges are located exactly oppo- 
site each other, i.e. the cutting edge pair is disposed in 
one plane with respect to the RF line. Such RF lines are 
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employed in cases in which large amounts of data or sig- 
nals are to be transferred, resulting in correspondingly 
high frequencies on the conductor. 

A possible field of application for such RF lines is 
also automotive engineering in which large data quanti- 
ties and wave signals are to be transferred for audio 
systems and multimedia applications from the fields of 
communication or navigation. 

Due to the forces originating on the basis of the dynam- 
ics of the vehicle movement of a motor vehicle from vi- 
brations and shocks, such a connector also is exposed to 
corresponding forces resulting in release of the contact 
between the cutting edges and the conductor. This danger 
of release of the connection between the cutting edges 
and the conductor still is increased considerably due to 
the high temperature fluctuations which often occur in 
motor vehicles, as these temperature fluctuations result 
in different degrees of expansion of the cutting edges 
and the conductor. 

For example, due to differing coefficients of expansion 
of the conductor and the cutting edges, displacement of 
the cutting edges with respect to the conductor may oc- 
cur, thereby changing the transition resistance and thus 
causing different potentials or erroneous contacting. 
The signal tapped from the conductor is distorted. 

For eliminating the disadvantages outlined, it is thus 
the object of the invention to provide a connector 
which, while basically maintaining the utilization of 
the insulation displacement technique, permits unaltered 
contacting with the conductor also in case of tempera- 
ture fluctuations and vibrations. 
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This object is met by the invention by the features in- 
dicated in claim 1. Advantageous development thereof are 
described in the further claims. 

The present invention is based on the realization that 
the insulation displacement type connection between the 
cutting edges and the conductor establishes a cold-weld- 
ing type connection and that this connection is dis- 
turbed in case of relative motion between the cutting 
edges and the conductor due to the thus arising gap be- 
tween the cutting edges and the conductor. There is 
formed an air gap that changes the electrical resistance 
at the contact location between the cutting edges and 
the conductor. There are potential differences arising 
at the contact location. 

According to the invention, a connector for RF lines, 
for establishing contact with the outer conductor of the 
RF line by way of an insulation displacement connection, 
is provided with at least one pair of opposite cutting 
edges, with the cutting edges being arranged opposite 
each other in staggered manner in the longitudinal axial 
direction of the outer conductor. The RF line preferably 
is a coaxial cable. 

The expression concerning the opposite and staggered ar- 
rangement of the cutting edges, in the sense of the in- 
vention, is to be understood to the effect that the cut- 
ting edges indeed are basically located opposite each 
other at the RF line, but that, the cutting edges, con- 
trary to the known connector, are not arranged end face 
on end face, but rather one after the other as seen in 
the longitudinal axial direction of the conductor, i.e. 
in spaced apart manner. 

The effect achieved by this design is that the cutting 
edges, after penetration of the outer insulation of the 
RF line, establish a cold-welding type connection with 
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the outer conductor on the end face and at least one ad- 
jacent side face. The contact-establishing area between 
the cutting edges and the outer conductor is considera- 
bly increased thereby. 

It is provided according to a further development of the 
invention that the connector has a plurality of cutting 
edge pairs arranged symmetrically with respect to a 
plane extending perpendicularly to the longitudinal ax- 
ial direction of the outer conductor. The effect 
achieved hereby is that, when establishing the insula- 
tion displacement type connection, the RF line between 
the cutting edges of the connector is not acted upon by 
a tensile force extending in the longitudinal axial di- 
rection of the outer conductor and resulting in a shear 
effect of the line, but rather is slightly upset between 
the cutting edges . 

The connector may have a plurality of cutting edge pairs 
arranged symmetrically with respect to a plane extending 
along the longitudinal axial direction of the outer con- 
ductor, such that a design of the connector that is mir- 
ror-symmetrical with respect to both planes is rendered 
possible so that only one half of the connector has to 
be manufactured and two halves thereof can be mated with 
each other via the cutting edges in order to thus estab- 
lish the connector. 

The increased contact area between the cutting edges and 
the conductor has the effect that the cutting edges, in 
case of a change in distance of their end faces with re- 
spect to each other, slide on the outer conductor with- 
out a gap being formed between outer conductor and cut- 
ting edges, as the sliding area is formed largely by the 
lateral area of the respective cutting edge. 

The invention will be elucidated in the following by way 
of the drawings in which 
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Fig. 1 shows a perspective view of a conventional 
connector; 

Fig. 2 shows a schematic side view of the connector 
of Fig. 1; 

Fig. 3 shows a perspective view of a connector ac- 
cording to the invention; 

Fig. 4 shows a schematic side view of the connector 
of Fig. 3; and 

Fig. 5 shows a front view illustrating the manner 
in which the outer conductor is clamped between the cut- 
ting edges of the connector. 

Fig. 1 and Fig 2 of the drawings illustrate a known con- 
nector 1 having cutting edges 2 arranged in confronting 
manner on the face sides thereof. 

The connector 1 comprises a largely rectangular base 
plate 4 having respective lugs 5 formed on the longitu- 
dinal sides thereof, such that connector 1 has a U- 
shaped configuration as seen in front view. Both legs of 
the thus formed U-shaped arrangement are constituted by- 
said lugs 5 which enclose the RF line 3 . 

As can be seen more clearly by way of drawing Fig. 2, 
the cutting edges 2 of connector 1 extend in one plane 
each, so that the outer conductor 8 clamped between the 
cutting edges 2 is gripped only by the respective end 
faces of cutting edges 2, so that, for example, in case 
of a change in distance between the cutting edges 2 due 
to temperature fluctuations, a gap is formed in the con- 
tact area between the cutting edges 2 and the outer con- 
ductor 8, with potential differences or erroneous con- 
tacting being the result thereof. 
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Figs. 3 and 4 of the drawings illustrate a connector 9 
according to the invention, which is formed largely 
similar to the known connector 1 and thus has the advan- 
tage that it can be clampingly engaged using already ex- 
isting tools . 

A significant difference between the known connector ac- 
cording to Fig. 1 and Fig. 2 and the inventive connector 
9 according to Fig. 3 and Fig. 4, however, resides in 
that - as clearly visible from Fig. 4 - the cutting 
edges 2 are not arranged with their end faces in con- 
fronting manner on top of each other, but rather extend 
in staggered manner in the longitudinal axial direction 
of the conductor 3 . 

From the base plate 4 of connector 9, there are extend- 
ing lugs 5 for establishing a largely U-shaped configu- 
ration of connector 9, said lugs 5 enclosing the RF line 
3. The cutting edges 2 are extending from the lugs 5 in 
an angle substantially perpendicular to the longitudinal 
axial direction of conductor 3 in the direction towards 
the inner conductor 6 (cf. Fig. 5) and in doing so pene- 
trate the outer insulation 7 of conductor 3 and are 
clampingly and squeezingly engaged with the outer con- 



As can be seen more clearly from Fig. 4, the axially 
staggered arrangement of the cutting edges 2 does not 
only result in contact between the respective end faces 
10 of cutting edges 2 and the outer conductor 8, but 
also in face-to-face contact between the side faces 11 
of the cutting edges 2 and the outer conductor 8. 

This face-to-face contact has the effect that also in 
case of a change in distance between cutting edges 2 
with respect to each other, there is no gap formed in 
the region of the contact area, but rather, the cutting 
edges 2 slide on outer conductor 8, which in case of a 
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coaxial cable consists of the shielding braid, and thus 
there is no change caused in the transition resistance. 

As can easily be seen in addition from Fig. 3, connector 
9, on the longitudinal sides of its base plate 4, has 
two lugs 5 each which have cutting edge pairs with dif- 
ferent axial distances a, b of the cutting edges 2. 

Connector 9 can be assembled from two halves, with one 
half made from a sheet metal member being assembled with 
another such half to form connector 9 by arranging the 
cutting edge pairs in mutually overlapping manner. To 
this end, the lugs 5 are provided with receiving means 
12 adapted to be lockingly engaged by locking noses 13 
of the respective other connector half. This construc- 
tion is particularly advantageous in terms the require- 
ment of an inexpensive design for mass production. 

The described embodiment according to the present inven- 
tion serves for elucidation, but not for restriction. 
Accordingly, the invention can be implemented in the 
form of other embodiments without leaving the scope of 
the invention. 

The invention has been described by way of an an embodi- 
ment for connecting two coaxial lines. The scope of the 
invention of course comprises also an embodiment in 
which a plug (socket or pin plug) having the cutting 
edge arrangement according to the invention is connected 
to the conductor. 

Furthermore, as regards features not elucidated in more 
detail hereinbefore, it is expressly referred to the 
claims and the drawings. 



